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AGGTCGCAGGCGGGCGTGCGTGGAGCGGGGGCCGCGGCCGCGCCGCAGAGATGTGACTCGGGCCGAAGGC 
CAGCTGGAGCGTCGGCGCTGCGGGGCCGCGGGGGTCGAATGTTCGTGGCATCAGAGAGAAAGATGAGAGC 
TCACCAGGTGCTCACCTTCCTCCTGCTCTTCGTGATCACCTCGGTGGCCTCTGAAAACGCCAGCACATCC 
CGAGGCTGTGGGCTGGACCTCCTCCCTCAGTACGTGTCCCTGTGCGACCTGGACGCCATCTGGGGCATTG 
TGGTGGAGGCGGTGGCCGGGGCGGGCGCCCTGATCACACTGCTCCTGATGCTCATCCTCCTGGTGCGGCT 
GCCCTTCATCAAGGAGAAGGAGAAGAAGAGCCCTGTGGGCCTCCACTTTCTGTTCCTCCTGGGGACCCTG 
GGCCTCTTTGGGCTGACGTTTGCCTTCATCATCCAGGAGGACGAGACCATCTGCTCTGTCCGCCGCTTCC 
TCTGGGGCGTCCTCTTTGCGCTCTGCTTCTCCTGCCTGCTGAGCCAGGCATGGCGCGTGCGGAGGCTGGT 
GCGGCATGGCACGGGCCCCGCGGGCTGGCAGCTGGTGGGCCTGGCGCTGTGCCTGATGCTGGTGCAAGTC 
ATCATCGCTGTGGAGTGGCTGGTGCTCACCGTGCTGCGTGACACAAGGCCAGCCTGCGCCTACGAGCCCA 
TGGACTTTGTGATGGCCCTCATCTACGACATGGTACTGCTTGTGGTCACCCTGGGGCTGGCCCTCTTCAC 
TCTGTGCGGCAAGTTCAAGAGGTGGAAGCTGAACGGGGCCTTCCTCCTCATCACAGCCTTCCTCTCTGTG 
CTCATCTGGGTGGCCTGGATGACCATGTACCTCTTCGGCAATGTCAAGCTGCAGCAGGGGGATGCCTGGA 
ACGACCCCACCTTGGCCATCACGCTGGCGGCCAGCGGCTGGGTCTTCGTCATCTTCCACGCCATCCCTGA 
GATCCACTGCACCCTTCTGCCAGCCCTGCAGGAGAACACGCCCAACTACTTCGACACGTCGCAGCCCAGG 
ATGCGGGAGACGGCCTTCGAGGAGGACGTGCAGCTGCCGCGGGCCTATATGGAGAACAAGGCCTTCTCCA 
TGGATGAACACAATGCAGCTCTCCGAACAGCAGGATTTCCCAACGGCAGCTTGGGAAAAAGACCCAGTGG 
CAGCTTGGGGAAAAGACCCAGCGCTCCGTTTAGAAGCAACGTGTATCAGCCAACTGAGATGGCCGTCGTG 
CTCAACGGTGGGACCATCCCAACTGCTCCGCCAAGTCACACAGGAAGACACCTTTGGTGAAAGACTTTAA 
GTTCCAGAGAATCAGAATTTCTCTTACCGATTTGCCTCCCTGGCTGTGTCTTTCTTGAGGGAGAAATCGG 
TAACAGTTGCCGAACCAGGCCGCCTCACAGCCAGGAAATTTGGAAATCCTAGCCAAGGGGATTTCGTGTA 
AATGTGAACACTGACGAACTGAAAAGCTAACACCGACTGCCCGCCCCTCCCCTGCCACACACACAGACAC 
GTAATACCAGACCAACCTCAATCCCCGCAAACTAAAGCAAAGCTAATTGCAAATAGTATTAGGCTCACTG 
GAAAATGTGGCTGGGAAGACTGTTTCATCCTCTGGGGGTAGAACAGAACCAAATTCACAGCTGGTGGGCC 
AGACTGGTGTTGGTTGGAGGTGGGGGGCTCCCACTCTTATCACCTCTCCCCAGCAAGTGCTGGACCCCAG 
GTAGCCTCTTGGAGATGACCGTTGCGTTGAGGACAAATGGGGACTTTGCCACCGGCTTGCCTGGTGGTTT 
GCACATTTCAGGGGGGTCAGGAGAGTTAAGGAGGTTGTGGGTGGGATTCCAAGGTGAGGCCCAACTGAAT 
CGTGGGGTGAGCTTTATAGCCAGTAGAGGTGGAGGGACCCTGGCATGTGCCAAAGAAGAGGCCCTCTGGG 
TGATGAAGTGACCATCACATTTGGAAAGTGATCAACCACTGTTCCTTCTATGGGGCTCTTGCTCTAATGT 
CTATGGTGAGAACACAGGCCCCGCCCCTTCCCTTGTAGAGCCATAGAAATATTCTGGCTTGGGGCAGCAG 
TCCCTTCTTCCCTTGATCATCTCGCCCTGTTCCTACACTTACGGGTGTATCTCCAAATCCTCTCCCAATT 
TTATTCCCTTATTCATTTCAAGAGCTCCAATGGGGTCTCCAGCTGAAAGCCCCTCCGGGAGGCAGGTTGG 
AAGGCAGGCACCACGGCAGGTTTTCCGCGATGATGTCACCTAGCAGGGCTTCAGGGGTTCCCACTAGGAT 
GCAGAGATGACCTCTCGCTGCCTCACAAGCAGTGACACCTCGGGTCCTTTCCGTTGCTATGGTGAAAATT 
CCTGGATGGAATGGATCACATGAGGGTTTCTTGTTGCTTTTGGAGGGTGTGGGGGATATTTTGTTTTGGT 
TTTTCTGCAGGTTCCATGAAAACAGCCCTTTTCCAAGCCCATTGTTTCTGTCATGGTTTCCATCTGTCCT 
GAGCAAGTCATTCCTTTGTTATTTAGCATTTCGAACATCTCGGCCATTCAAAGCCCCCATGTTCTCTGCA 
CTGTTTGGCCAGCATAACCTCTAGCATCGATTCAAAGCAGAGTTTTAACCTGACGGCATGGAATGTATAA 
ATGAGGGTGGGTCCTTCTGCAGATACTCTAATCACTACATTGCTTTTTCTATAAAACTACCCATAAGCCT 
TTAACCTTTAAAGAAAAATGAAAAAGGTTAGTGTTTGGGGGCCGGGGGAGGACTGACCGCTTCATAAGCC 
AGTACGTCTGAGCTGAGTATGTTTCAATAAACCTTTTGATATTTCTCAAAAAAAAAAAAAAAAAAAAAAA 
(SEQ ID N0:1) 
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MFVASERKMRAHQVLTFLLLFVITSVASENASTSRGCGLDLLPQYVSLCDLDAIWGIWEAVAG 
AGALITLLLMLILLVRLPFIKEKEKKSPVGLHFLFLLGTLGLFGLTFAFIIQEDETICSVRRFL 
WGVLFALCFSCLLSQAWRVRRLVRHGTGPAGWQLVGLALCLMLVQVIIAVEWLVLTVLRDTRPA 
CAYEPMDFVMALIYDMVLLWTLGLALFTLCGKFKRWKLNGAFLLITAFLSVLIWAWMTMYLF 
G1WKLQQGDAWNDPTLAITLAASGWVFVIFHAIPEIHCTLLPALQENTPNYFDTSQPRMRETAF 
EEDVQLPRAYMENKAFSMDEHNAALRTAGFPNGSLGKRPSGSLGKRPSAPFRSNVYQPTEMAW 
LNGGTI PTAPPSHTGRHLW (SEQ ID NO : 2 ) 
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underlined = deleted in targeting construct 

bold = sequence flanking Neo insert in targeting construct 



AGGTCGCAGGCGGGCGTGCGTGGAGCGGGGGCCGCGGCCGCGCCGCAGAGATGTGACTCG 
GGCCGAAGGCCAGCTGGAGCGTCGGCGCTGCGGGGCCGCGGGGGTCGAATGTTCGTGGCA 
TCAGAGA6AAAGATGAGAGCTCACCA6GTGCTCACCTTCCTCCT6CTCTTC6TGATCACC 
TCGGTGGCCTCTGAAAACGCCAGCACATCCCGAGGCTGTGGGCTGGACCTCCTCCCTCAG 
TACGTGTCCCTGTGCGACCTGGACGCCATCTGGGGCATTGTGGTGGAGGCGGTGGCCGGG 
GCGGGCGCCCTGATCACACTGCTCCTGATGCTCATCCTCCTGGTGCGGCTGCCCTTCATC 
AAGGAGAAGGAGAAGAAGAGCCCTGTGGGCCTCCACTTTCTGTTCCTCCTGGGGACCCTG 
GGCCTCTTTGGGCTGACGTTTGCCTTCATCATCCAGGAGGACGAGACCATCTGCTCTGTC 
CGCCGCTTCCTCTGGGGCGTCCTCTTTGCGCTCTGCTTCTCCTGC C TGC TGAGCCAGGCA 
TGGCGCGTGCGGAGGCTGGTGCGGCATGGCACGGGCCCCGCGGGCTGGCAGCTG GTGGGC 
CTGGCGCTGTGCCTGATGCTGGTGCAAGTCATCATCGCTGTGGAGTGGCTGGTGCTCACC 
GTGCTGCGTGACACAAGGCCAGCCTGCGCCTACGAGCCCATGGACTTTGTGATGGCCCTC 
ATCTACGACATGGTACTGCTTGTGGTCACCCTGGGGCTGGCCCTCTTCACTCTGTGCGGC 
AAGTTCAAGAGGTGGAAGCTGAACGGGGCCTTCCTCCTCATCACAGCCTTCCTCTCTGTG 
CTCATCTGGGTGGCCTGGATGACCATGTACCTCTTCGGCAATGTCAAGCTGCAGCAGGGG 
GATGCCTGGAACGACCCCACCTTGGCCATCACGCTGGCGGCCAGCGGCTGGGTCTTCGTC 
ATCTTCCACGCCATCCCTGAGATCCACTGCACCCTTCTGCCAGCCCTGCAGGAGAACACG 
CCCAACTACTTCGACACGTCGCAGCCCAGGATGCGGGAGACGGCCTTCGAGGAGGACGTG 
CAGCTGCCGCGGGCCTATATGGAGAACAAGGCCTTCTCCATGGATGAACACAATGCAGCT 
CTCCGAACAGCAGGATTTCCCAACGGCAGCTTGGGAAAAAGACCCAGTGGCAGCTTGGGG 
AAAAGACCCAGCGCTCCGTTTAGAAGCAACGTGTATCAGCCAACTGAGATGGCCGTCGTG 
CTCAACGGTGGGACCATCCCAACTGCTCCGCCAAGTCACACAGGAAGACACCTTTGGTGA 
AAGACTTTAAGTTCCAGAGAATCAGAATTTCTCTTACCGATTTGCCTCCCTGGCTGTGTC 
TTTCTTGAGGGAGAAATCGGTAACAGTTGCCGAACCAGGCCGCCTCACAGCCAGGAAATT 
TGGAAATC C TAGCC AAGGGGATTTC GTGTAAATGTGAAC ACTGAC GAAC TGAAAAGCTAA 
CACCGACTGCCCGCCCCTCCCCTGCCACACACACAGACACGTAATACCAGACCAACCTCA 
ATCCCCGCAAACTAAAGCAAAGCTAATTGCAAATAGTATTAGGCTCACTGGAAAATGTGG 
CTGGGAAGACTGTTTCATCCTCTGGGGGTAGAACAGAACCAAATTCACAGCTGGTGGGCC 
AGACTGGTGTTGGTTGGAGGTGGGGGGCTCCCACTCTTATCACCTCTCCCCAGCAAGTGC 
TGGACC C C AGGTAGC C TC TTGGAGATGAC CGTTGC GTTG AGG AC AAATGGGGACTTTGCC 
ACCGGCTTGCCTGGTGGTTTGCACATTTCAGGGGGGTCAGGAGAGTTAAGGAGGTTGTGG 
GTGGGATTCC AAGGTGAGGCC C AAC TGAATCGTGGGGTGAGC TTTATAGC C AGTAGAGGT 
GGAGGGACCCTGGCATGTGCCAAAGAAGAGGCCCTCTGGGTGATGAAGTGACCATCACAT 
TTGGAAAGTGATCAACCACTGTTCCTTCTATGGGGCTCTTGCTCTAATGTCTATGGTGAG 
AACACAGGCCCCGCCCCTTCCCTTGTAGAGCCATAGAAATATTCTGGCTTGGGGCAGCAG 
TCCCTTCTTCCCTTGATCATCTCGCCCTGTTCCTACACTTACGGGTGTATCTCCAAATCC 
TCTCCCAATTTTATTCCCTTATTCATTTCAAGAGCTCCAATGGGGTCTCCAGCTGAAAGC 
CCCTCCGGGAGGCAGGTTGGAAGGCAGGCACCACGGCAGGTTTTCCGCGATGATGTCACC 
T AGC AGGGC TTC AGGGGTTCC C AC TAGGATGC AGAGAT GAC CTCTCGCTGCC T C AC AAGC 
AGTGACACCTCGGGTCCTTTCCGTTGCTATGGTGAAAATTCCTGGATGGAATGGATCACA 
TGAGGGTTTCTTGTTGCTTTTGGAGGGTGTGGGGGATATTTTGTTTTGGTTTTTCTGCAG 
GTTCCATGAAAACAGCCCTTTTCCAAGCCCATTGTTTCTGTCATGGTTTCCATCTGTCCT 
GAGCAAGTCATTCCTTTGTTATTTAGCATTTCGAACATCTCGGCCATTCAAAGCCCCCAT 
GTTC TC TGC ACTGTTTGGCCAGC ATAACC TC TAGC ATC GATTC AAAGC AGAGTTTTAAC C 
TGACGGCATGGAATGTATAAATGAGGGTGGGTCCTTCTGCAGATACTCTAATCACTACAT 
TGCTTTTTCTATAAAACTACCCATAAGCCTTTAACCTTTAAAGAAAAATGAAAAAGGTTA 
GTGTTTGGGGGCC GGGGG AGGACTGACCGC TTC ATAAGC C AGTAC GTC TGAGC TGAGT AT 
GTTTCAATAAACCTTTTGATATTTCTCAAAAAAAAAAAAAAAAAAAAAAA 
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Targeting Vector* 
(genomic sequence) 



Arm Length: 
5': 4.2 kb 
3': 0.7 kb 



5 * ar m 



LacZ-Neo 



3 * arm 



g:::: Targeting Vector 

- ; - - - - Endogenous Locus 

* Not drawn to scale 




5 1 >TGATGCTCATTCTCCTAGTGA I 
G AC T AC C CTTC ATC AAGGAC AAGG ! 
AAAGGAAGC GGC C TGTGTGCC TCC j 
ATTTCCTCTTCCTGCTGGGGACCC j 
TGGGCCTCTTTGGCCTGACGTTTG ; 
CCTTCATCATCC AGATGGAC GAGA ! 
CAATCTGCTCCATCCGACGCTTCC ; 
TCTGGGGTGTCCTCTTCGCGCTCT I 
GCTTTTCCGCT<3 1 (SEQ ID I 
NO:3) j 



5 1 >GTGAGCCTGGCACTGTGCCTG j 
ATGCTGGTGCAGGTCATCATTGCC I 
ACTGAGTGGCTGGTGCTGACTGTG ' 
C TGC GTGAC AC GAAGC C AGC CTGC 1 
GCCTAC GAGC CC ATGGATTTTGTG ; 
ATGGCGC TC ATC T AC G AC ATGGTG \ 
CTGCTGGCCATCACCCTGGCCCAG \ 
TCCCTCTTCACGCTGTGTGGCAAG ' 
TTCAAACGGTG<3 1 (SEQ ID ' 
NO:4) 
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